Changes in the level of apoptosis-related proteins in Jurkat cells infected with HIV-1 versus HIV-2.
Human immunodeficiency virus (HIV) infection-induced apoptosis of infected CD4 T cells as well as uninfected (bystander) CD4 T cells and other types of cells is a major factor in the pathogenesis of AIDS. Clinically, HIV-2 patients have a higher CD4 cell count at the time of an AIDS diagnosis, and generally have longer survival after development of symptoms. The mortality after an AIDS diagnosis has been reported to be more influenced by CD4 cell count than HIV type. Previous studies have shown significant variations in cytopathic effects following in vitro infection with primary isolates of HIV-1 or HIV-2 subtypes; however, the relative contributions of HIV-1 and HIV-2 infection leading to cell death remain unclear. Using a human cell line, Jurkat, we examined differences in key molecules involved in apoptotic signaling pathways during infection with either HIV-1 or HIV-2. HIV-1 infection generated more reactive oxygen species (ROS), increased the expression of a larger number of molecules involved in cell signaling such as p47, p38alpha, JNK, c-Yes, total PKC, and decreased the expression of molecules such as p38beta, ERK1/2, and XIAP relative to HIV-2 infection. HIV-1 induced a higher degree of cell death through stronger activation of both apoptotic pathways. HIV-1 infection downregulated both Bcl-X(L) and FLIP expressions at later time points postinfection, while HIV-2 infection dramatically upregulated both Bcl-X(L) and FLIP expression. We also found that the expression of Bcl-X(L) or FLIP resulted in significant inhibition of HIV replication in Jurkat cells. These findings suggest that HIV-1 infection with high levels of cytotoxicity results in a higher level of cell death through apoptosis during a short time postinfection. The longer period of infection observed with HIV-2 with a lower degree of cytotoxicity was accompanied by increased Bcl-X(L) and FLIP expression. High protein levels of Bcl-X(L) or FLIP inhibit HIV replication and may be one explanation for the clinical observation that HIV-2 infected patients generally tend to be long-term nonprogressors with high CD4 lymphocyte counts compared with HIV-1 infected persons.